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© Cytomodulating conjugates of members of specific binding pairs. 

@ Novel conjugates are provided cornprisng a 
moiety capable of spedficaSy binding to a 
target ceO Joined .to a selective moiety for bind- 
ing to an endogenous effector agent, capable of 
causing cefl . Iracfivation or cytotoxicity. 
Example of conjugates are a fjgand for a sur- 
face membrane protein. e.g. 11-2 receptor 
Joined to a polysaccharide A or B antigen. The 
conjugates may be used to specifically destroy 
cells ftssociated with a pathogenic condrfion. 
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• / "A? The field of this invention is cytotTKxfuiating con- 
jugates of members of specHic btnaTng pairs and to 
, therapeutics employing such ' cytomocWating com- 

. ; ',^1: - T^* I fnmune svs^ « OLtrTO^defer»e against; 

-■ r a Wide variety of diseas^ Hi^v^-^ 
. lions, the immune system appears to^be unable to pro-" 
tect the host from disease or is aberrant and attacks 
the host, being unable to distinguish beN*en self and 

. non-self. In both situations, there is an kiterest in be- 
ing able to modulate the irnmune system, either acti- 
vating the immune system toward a particular target 
or inactivating the immune system to prevent attack of 
a target 

For the most part, success in preventing immune 
system attack has retted upon the total inhibition or 
suppression of the immune system. In this situation, 
the host becomes susceptibie to a wide variety of op- 
. portunistic infections. Therefore, whie achieving one 
goaf, one must protect toe host against pathogens, 
which can result in extended periods of hospitaliza- 
tion, maintenance by antibiotics with the resulting side 
effects, and the like. By contrast £ is beSeved that the 
immune system is normaly capable of protecting the 
host from tumorigenesis. However, the substantial in- 
cidence of cancer is evid en =e of the habaiy of the im- 
mune system to maintain perfect surveBance. In this 
sBuation. there is an interest in being able to activate 
the immune system so as to increase its capability to 
attack cancer cells. 

There is, therefore, an interest in providing for 
therapies, which can be specific for activating partic- 
ular celis to be directed toward a specie target or in- 
activating specific ceGs which are directed to a specif- 
ic target In this way, one may selectively activate or 
. inactivate cellular members of the immune system to 
achieve a therapeutic goal 

L^rberbaum et at, J. Biol Chem. (1990) 
265:16311-7 describe a pofyetrty<er*gtycof modified 
IL-2. Batra et el. ftid (1990) 265:1 5193-202 describe 
a fusion protein comprising a single chain antibody. 
Garrido et at. Cancer Res. (1990) 50:4227-32 de- 
scribe bispecific antibodies to target human T-lym- 
phocytes. Puflen et aL. Cell (1990) 61.-1365-74. de- 
scribe the region of the T-ce* receptor beta chain that 
interacts with the seTf-superamigen Mts-1A. Garrido 
et at, J. Immunol (1990) 1*4:2891-8 describe target- 
ed cytotoxic cells. Junghans et at. Cancer Res. 
(1990) 50:1495-502 describe a humanized antibody 
to the IL-2 receptor. Schroeder et al. 
Transplantation (1990) 49*8-51 describe antimurine 
antibody formation following OKT3 therapy. Kaplan 
and Mazed.Jnt J. Artif, Organs (1939) 12:79-604 de- 
scribe in yftro removal of arrti-A and anti-B antibodies 
with synthetic olfrjsaccnarides. A review of blood 
groups antigens may be found in FEMS Microbiol. Im- 
munoL (1989) 1:321-30. 

Conjugates of selective binding moieties are 
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used to modulate immune response. The conjugates, 
referred to as "complexines" comprise a moiety which 
, binds to a target cell receptor or receptorcomplex and 
. a. moiety which binds to an effector agenVehdoge- 
r'Xfi^&.tiie host which proyWes Tor cytomodulation, . 
< pnc«haliy cyto^c^Thecb^ Is administered $ 
to the host in arnoonts sufficient to provide for the de- 
sired prophylactic or therapeutic effect 

The present invention provides a method for inac- 
tivating a target cell in a mammalian host comprising 
said target cell and an endogenous cytotoxic effector 
system comprising at least one effector agent said 
method comprising: 

introducing a conjugate into said host in suffi- 
cient amount to substantially reduce the target celt 
population, wherein said conjugate is characterized 
by comprising a moiety specific for a surface mem- 
brane receptor joined to a selective moiety capable of 
binding to said effector system to form a ceil inactivat- 
ing complex, with the proviso that when said selective 
moiety binds to a T-ceD, ft binds to the T-ceD receptor, 
wherein said effector system comprises (1) antibodies* 
specific for sard selective agent and an antibody de- 
pendent cytotoxic system comprising at least one ef- 
fector agent or (2) a T-cell, whereby when said con- 
jugate is bound to said target cell and said effector 
agent said cell is inactivated. The selective moiety 
may be a blood group antigen or a superantigen. The 
selective moiety may bind to a cytotoxic T-cetL The 
moiety for said surface membrane protein may be a 
Cgand for a cytokine surface membrane protein recep- 
tor of said target ceil. The ligand may be IL-2. 

The present invention also provides a method for 
inactivating a target cell in a mammalian host compris- 
hg said target cell, said method comprising: . 

introducing a conjugate into said host compris- 
ing an endogenous cellular effector system, compris- 
ing at least one effector agent capable of inactivating 
said target cell, wherein said conjugate is character- 
ized by comprising a ligand capable of binding to a 
surface membrane protein receptor Joined to a selec- 
tive moiety capable of binding to said effector agent 
to form a ceO inactivating complex, wherein said se- 
lective moiety is a Wood group antigen or at least a 
portion of a protein vaccine and said effector agent 
comprises an immunoglobulin, whereby when said 
conjugate is bound to said target cell and said effector 
agent said cell is inactivated. The ligand may be a cy- 
tokine or an antibody for a cytokine receptor. The lig- 
and may be IL-2. 

The present invention also provides a composi- 
tion comprising a ligand capable of binding to a sur- 
face membrane protein covaJentJy joined to a blood 
group antigen or superantigen or at least a portion of 
a vaccine immunogen. The ligand in the composition 
may be IL-2 joined to a blood group antigen. 

In accordance with the subject Invention, meth- 
ods and compositions are provided for therapeutic 
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treatment of a host, where the action of the irnrnu-*e 
system is modulated, so as to provide forprophytacSe 
or therapeutic effect The agent employs a connate 
having two moieties, each moiety having physicio^- 
.caiactrWty.OnennietyprovidesforbindingtoatsysS s 
):AceO. The other, moiety provides for interaction w£ri a 
member of the immune system, whereby endogenous 
agents provide for the prophylactic or therapeutic ef- 
fect The conjugates may be as a result of chemica! 
binding, either covalent or non-covalent or a fuson io 
protein by means of genetic engineering. Thus. t»e 
comptexine components may be held together ty 
means of a synthetic bridge, a peptide bridge, a mscv 
brane, e.g. liposome, polymer or particle, etc. 

The conjugates are called 'complexines." since 
they result in the formation of complexes with mwv 
bers of the immune system, which provide for modu- 
lation of the actrvHyjof a target cett. By administering 
the complexines to a host, the complexines wi* bins 
to a surface membrane protein or protein complex of 
the target cell, while also binding to endogenous ef- 
fector agent present in the host The endogenous ef- 
fector agent results in an endogenous pathway wftca 
provides for inactivation or removal of the target cell 
from the host For the most part, cylotoxicfty is ob- 
tained, whereby the target cell is kffled. 

The moiety which binds to the target Cell receptor 
may be^any of a wide v«n>»y nfm^^rf** 
jgwgg^itirffi, fragments trH*i>rtJrfduding heavy 
chains, light chains. Fab. F(ab*)j,Fv. Fc. either rroro- 
donai or polyclonal, and the like; arrti-idiotype ane&o- 
dies, which simulate a figand; ligands for receptors, 
such as the interieukins, 1-10, particularly -2, -4 and 
-6; molecules which bind to cluster designation sur- 
face membrane proteins, such as CD3, -4. -5. -8.-10, 
-15, -19. -69. etc.; growth factors, such as GM-CSr. 
G-CSF, M-CSF. EGF. TGF. TNF. interferons, ete^ 
molecules which bind to any of the members of the T- 
ceil receptor, either the sub-units of Ti or T3; slg. 
ecules which bind to infectious agents etc; moleafs 40 
which bind to LPS, or other pathog enic cellular rrxari- 
er; molecules which bind to bacterial receptors, rtr: 
in the case of transplantation of organs, HLA cncie- 
cules or fragments derived therefrom, derived from 
donor HLA antigens, particularly the variable region, *s 
whHe for bone marrow transplants the HLA molecules 
wiB be from the recipient antigens, etc. 

The other moiety of the conjugate is a selective 
member, where the. member directly or indrecty 
binds selectively to an effector system, compraarig so 
one or more effector agents endogenous to the host 
By endogenous is Intended an agent which is natur- 
ally present or may be safely administered to the host 
e.g. antibodies, so as to be able to react with the se- 
lective members. The member may include an anS- ss 
gen to which the host has been previously sertsiiied 
or to which the host has natural antibodies, so as » 
have memory cells and/or specific soluble antibodies 



in the Wood stream, such as ofioosarxharide A or 8 
antigens, vaccine antigens fmrnunogens) which en- 
counter antibodies due to a prior immune response, 
e.g. diphtheria or tetanus antitoxin, influenza virus he- 
magglutinin, HBs antigen, polio virus, rubella virus or 
measles virus antibodies, such as antibodies to DMA, {, 
RNA or ribonudebprotein; for a T-ceD respWe, tu- 
berculin, HTV. particularly gp 120; a superantigen, 
such as toxins derived from Staphylococcus or other 
bacteria, e.g.. SEC1. SEA. SB3. EXFT. TSST1. Mis. 
or minor histocompatibility antigens from mammalian 
cells. The superantigens bind to a substantial propor- 
tion of the Vp chains of the T-cefl receptor. Ti In all 
cases, one may use vicarious groups which provide 
is the same function, e.g. binding. Of particular interest 
are anti-idiotype antibodies or the variable regions 
Llerecf. which wiO mimic the selective moiety or bind 
to antibodies present in the host The antibodies may 
interact with the members of the complement cascade 
so' or other cytotoxic agent e.g. ADCC, to kit the target 
cefl or the selection member may bind to a T-ceil 
which provides a cytotoxic function. 

The members of the conjugate may be polypep- 
tides, saccharides, lipids, nudeic acids, or naturally 
25 occurring or synthetic organic molecules other than 
the mdecules already described. The members of the 
conjugate may be joined directly or through a bridge 
of net more than about 50 members in the chain, usu- 
aDy not more than about 20 members in the chain, 
so where the members of the chain may be carbon, ni- 
trogen, oxygen, sulfur, phosphorous, and the I8ce. 
Thus, various techniques may be used to join the two 
members of the conjugate, depending upon the na- 
ture of the members of the conjugate, the binding sites 
25 of the members of the conjugate, convenience, and 
the like. Functional groups which may be involved in- 
clude esters, amides, ethers, phosphates, amino, hy- 
droxy, thio. aldehyde, keto, and the Gke. The bridge 
may involve aliphatic, afieydic, aromatic, or hetero- 
cydic groups. A substantia] Rterature exists for com- 
bining organic groups to provide for stable conju- 
gates. Conjugates involving only proteins or glycopro- 
teins can be chimeric or fusion recombinant mole- 
cules resulting from expression of tigated open read* 
ing frames of natural sequences, synthetic sequenc- 
es, or combinations thereof. 

illustrative of complexines are 0.-2 or CD69 bind- 
ing protein individually linked to polysaccharide A and 
polysaccharide B antigen as a mixture, where the 
complexine comprises individual A and B molecules, 
although in some situations, it may be desirable to 
have more than one A or B molecule per conjugate to 
provide for higher avidity or activity or vary the in vitro 
sofubflfty of the complex or for extended immune com- 
plexes and/or more than one iigand moiety per conju- 
gate, for similar reasons. Since about 95% of individ- 
uals nave natural anti-A and/or anti-B antibodies, the 
complexine will be effective in about 95% of indhrid- 
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uals. Thus, one coda haw- a combination of IL-2i IL- 
4 and/or CD69 binding poteii or combination of se- 
lective moieties e.g. A + 3 + \-sccine ; Ag. \ 

The multivalent co^o^ wheh ^ministefed . 
intravenously would result in irnmune complexes of a '.. 
size, which dlbvre'fbrsofebi^b tne'drc^a^n'and^ 
wia bind to T-cells expressiis the ^et surface mem- 
brane protein. If. one wishes to destroy activated T- 
cells which have a high level of IL-2 receptor or ex- 
press CD69, the subject caenpJexines wB serve to 
bind via antibodies to the seasetive moiety to comple- 
ment or other cytotoxic agent such as AOCC cells, to 
substantially reduce the acSvatsd T-cefl population. 
The binding of the immune complexes to the target 
cells win result In comptenent activate*! and/or 
opsonization resulting in target ceD lysis. Other effec- 
j tor agens, include lympocytes. or neutropftfs, such as 
T-ceHs or K-cetls. NK eels, monocytes, macro- 
phages, basophils, eosinophils, mastocytes. erythro- 
cytes, etc By employing superantigen selective for 
cytotoxic T-ceUs, one may recruit such ce2s for their 
cytotoxic effect. 

The subject compcsSions may be used for the 
treatment of a wide variety of pathologies, by varying 
the moiety for the target ceJ. Thus, treatments may in- 
clude immunosuppressicr far organ transplantation, 
treatment for neoplasia, such as carcinomas. leuke- 
mias. lymphomas, s ar coma melanomas, etc., au- 
toimmune diseases, such as rheumatoid arthritis, 
multiple sclerosis, lupus, etc* cellular pathogens; and 
thelike. ~* 

One example is inmune suppression associated 
with organ transplantation, b tfes situation, one would 
wish to inactivate or destroy T-ceDs which are active 
against the agan transplant Thus, those T-ceDs 
which are activated and have high levels of IL-2 re- 
ceptor or recognize the rtA antigen, may be selec- 
tively targeted for destruction by use of a complexine 
comprising one or more IL-2 figands or binding portion 
thereof or other Ijgands, e_g_ other interleukin, or one 
or more HLA antigens or the variable regions thereof 
cf the organ donor. In the case of a bacterial infectiori.' 
one may use a lectin or antibody specific for an epit- 
ope site of the pathogen boreled to the A and/or 8 an- 
tigen to enhance the immune response to the patho- 
gen. •. . . 

The subject conjugates w3 for the most part be 
administered parenteraffy. particularly irtravascular- 
h/. tppicany. as an aerosol, orally or the like, depend- 
ing upon the particular organ, system or chamber to 
be treated. The amount of the conjugate which is ad- 
ministered wffl vary widely, depending upon the na- 
ture of the conjugate, the nas« of the disease being 
treated, whether one or more administrations are to 
be made, the endogenous level of the effector or level 
stimulated by (he complexine, the desired cytotoxic 
level, and the like. Thus, for each conjugate, one wBl 
determine empirically the level to be administered for 
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a particular Indication. The conjugates may be admin- 
istered in arry ronvenient carrier, such as (fisHIed wa- 
ter, phosphate! buffered saline; saline, aqueous etha;- 
' ft ^'; Wood- dertatiw.or pAer/c^entional carrier:' 

•bk^des^b^ 

being /conventional .and >used in '.„' conventional 
. amounts. - .,' 

The following examples are by way of above Hlus- 
tration and not by way of limitation. 

EXPERIMENTAL 

Example 1. Complexine with red blood group A 
antigen. 

Blood-group A synthetic ^saccharides (8-azido- 
carbonylodyl -derivatives of alphaGalNad, 3-[alpha- 
Fuc I^JbetaGal, derivatized to include a C-termlnal 
amino group is conjugated to Interleukin 2 as follows: 

I. Activation of Interleukin 2 - . 

1 . 0.2 mg of (1 3 nmoles) of IL-2 is dissolved in 0.3 
ml of 0. 1 M sodium phosphate pH 7.5. 
2. 2.3 mg N-Sucdnimidul S-Acetyl thtolacetate is 
dissolved in 1 ML of DMSO. 
3. 10 ul of N Sucdntrnidyi S-Acetyl thiolacetate is 
added to the IL-2 solution and the mixture is in- 
cubated at 25 °C for 30 minutes. 
4. The reaction mixture is passed through a G-25 
column equilibrated with 0.1 M phosphate buffer 
pH 6.0. Free thiol groups are introduced by add- 
ing 100 (il of 0.5 M hydroxytamine/0.05 M sodium 
phosphate pH 75 containing 0.02SM EOTAto the 
IL2 Solution. The solution is stirred for 120 min- 
utes at room temperature. The solution b passed 
through a 6-25 column and free SH groups on IL- 
2 are obtained. Free SH groups are quantified us- 
ing the Ell man's test, by measuring the absor- 
bance at 412 run. 

II.Ac4ivationcYDlr^GroupATrisacriharide(A . 
antigen) With MaJeimido Group 

1. A antigen {6.50 to 2 x molar excess cf IL-2 b 
dissolved In 1.0 ml of 0,1 M sodium phosphate pH 
7.5. 

2. Succinimidyl N-Maleimido-6-aminocaproyl (2- 
naro-4-suffonic acid) phenyl ester. Na (MALSAC- 
HNSA) (100 molar excess) is dissolved in 20 (tl of 
dimethyl sulfoxide (DMSO). 

3. The reagent solution (2) is added to the A an- 
tigen solution and the mixture is incubated at 
25*C for 1 hour. 

4. The reaction is monitored by diluting 10 nl of 
the reacting mixture into 1.0 mL of 0.01 M sodium 
phosphate. pH 7 at timed intervals. Each aliquot 
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e calculated. That corresponds to the amount if 
totaJ amino group modified. ' 
5. The reaction mixture is centriftiged briefly to re- 
move excess of precipitated reagent and tv su- 
pernatant Is applied to a Sephadex G-25 cokim 
equnibrated In 0.1 M phosphate pH 6.0. 

HL Conjugation; 
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6. To maleimido-A antigen fin 0.1 M phosphate 
pH 6-0). Is *ded IL-2-SH compound and alowed 
to stir at 4« C overnight The final molar ratio of 
Mai- A antigen and IL-2-SH is adjusted tram 0.2 20 
to 5. The reaction mixture is then passed through 
Sephacryl- 200. The fractions having peaks at d~- 
sired mol. weight ranges are coHected 
Antigenic reactivity of the conjugate is* tested by 

V.estem blot using anti-Uood group antigen human „ 

serum and anti-IL2 monoclonal antibody. 

C: Functional Assay of A-ComaigrinA 

. In this experiment, it is determined whether the A- » 
Ccmpifxine can be used to induce hvitrothespecfflc 
*«ing of rymphocytes expressing aT^hafnniy IL-2 
receptor, when mixed with human serum cortatiino 
anti-blood group A antibodies and complernenL 
labelled CTL-L2 lymphocytes are incubated wfth A- 
Complexine (from 40 ug/ML to 0.1 ng/mL). After 45 
mm. incubation at 37- C. human serum corcaining 
anti-Wood group A antibodies (3 group) is added at 
/ «^<fituttonsafldi^^ 
,C; Rabbit complement is then added and incubated 1 

f finiated and the percentage of specific ceS fvw cir- 
culated. Significant lysis of CTL-L2 cehs is observed 
- after incubation with A-Complexine. The phenomev 
, onis dose dependent (increased cytotodcSy). wth 
: "flhe/anioum^bothofA-C^^ * 
, Sroup A positive serum) and specific, as IL2-receps>r 
negative cefl lines (such as DA-ta mouse ceOsjare rot 
•mumler the same assay ccndWFijrthemore. 
no significant cytotoxicity is observed when using hu- 
man serum from a blood group AB or A individual 

. HBs Comptexine 

A cydicaJ peptide derived from the amino-acd se- 55 
°^we(*.a. 13SM47) of HepafiBs B virus surface an- 
bflen (HBsAg) and showing antigenic reactivfry wth 
porydonal and monoclonal antibodies denning the a 
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L Activation of Interleukin 2 

1. 0 J mg of (13 nmoles) of IL-2 is dissolved in 0.3 
ml of 0.1 M sodium phosphate pH 7JS 
2. 2.3 mg N-Sucdnimidyl S-Acetyl thkiacetate is 
dissolved In 1 mL of DMSO. 
3 10 ul of N-Sucdnirnidyt S-Acetyt miolacetate is 
added to the IL-2 solution and the mixture is in- 
cubated at 25* C for 30 minutes: 
4. The reaction mixture is passed through a G-25 
column equilibrated with 0.1 M phosphate buffer 
PH 6.0, Free thiol groups are introduced by add- 
ing 100 nl of 0.5 M hydroxylamine/0.05 M sodium 
Phosphate pH 7.5 containing 0.025 M EOTA to 
the IL-2 solution. The solution is stored for 120 
minutes at room temperature. The solution is 
' passed ^fl" a G-25 column and free-SH 
groups on IL-2 are obtained. Free SH groups are 
quantified using the Hunan's test, by measwina 
the absorbance at 412 run. 

n. Activation of HBs Peptide With Maleimido Group 

1 - HBs peptide (0.50 to 2 x molar excess of IL-2) 
is dissolved in DMSO at -0 mg/mL and dluted in 
1.0 ml of 0.1 M sodium phosphate pH 7.5 
2. Succinimidyl N-Maleimidc-^^miitocaproyt (2- 
naro-4-suIfonic acid} phenyl ester. Na fMAL - 
SAC-HNSA) (100 molar excess) is dissolved in 
20 fil of N-N dimethyl sutfoxfde (DMSO). 
3- The reagent solution (2) is added to the HBs 
peptide solution and the mixture incubated at 25* 
Cforl hour. 

4. The reaction is monitored by diluting 10 pi of 
the reaction mixture into 1.0 ML of 0.01 M sodium 
Phosphate pH 7 at timed intervals. Each aliquot is 
analyzed by reading the absorbance at 406 nm 
(A406) before and after addition of 50 ul of 5N 
NAOR The percentage of active ester at any time 
is calculated using the formula: [(A406(NaOH) - 
A406yA406(NayOH)I x 100. From tt*dWrence 
between the amount of ester present at t and at 
a time thereafter, the amount of ester used at that 
time is calculated. That corresponds to the 
amount of total amino group modified. 
5. The reaction mixture is centrifuged briefly to re- 
move the excess of precipitated reageni and the 
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supernatant is applied to a Sephadex (G-25 col- 
umn equilibrated in 0.1 M phosphate pH 6.0). 

III. Conjugation 

6. To maleirnido-HBs peptide (in 6.1 M Phos- 
phate pH 6.0) is added II-2-SH compound and al- 
lowed to stir at 4" C overnight the final molar ra- 
tio of MaJ-HBs peptide and IL 2 -SH are adjusted 
from 0.2 to 5. Finally the reaction mixture is io 
passed through Sephacryl-200. The peaks at the 
desired mol. weight ranges are collected. 
Antigenic reactivity of the conjugate is tested by 
Western blot using anU-HSs monodona] antibody (A 
specific) and anti-fL-2 monocolonal antibody. is 

C: Functional Assay of H3s-Complexine: 

In this experiment, it is determined whether ti\z 
H3s-Complexine can be vsed to induce in vitro the 20 
specific totting of lymphocytes expressing a high affin- 
ity 0.-2 receptor, when mixed with human serum con- 
taining anti-HEs antibodies and complement s1 Cr 
labelled CTT_-Urymphocvtes are incubated with HBs- 
Complexine (from 20 ug^nL to 0.1 ng/mL). After 45 25 
■ tnin. incubation at 37 *C. human serum containing 
anti- HBs antibodies (collected from a patient vaccin- 
ated using Hevac B. Pasteur Vaccins and tested for 
am>HBs antibodies by EUSA (Abbott Laboratories)) 
is added at various dButions. incubated for 30 minutes 30 
at 37° C; Rabb* complement ts then added and incu- 
bated 1 hour at 37 «C. The amount of "Cr released 
is then eaumated and the percentage of specific cell 
rysb calculated. Sig nificant lysis of CTL-L2 cells is ob- 
served after incubation win HBs-Complexine. The 35 
phenomenon is dose dependent increased cytotoxi- 
cs « observed both w» higher amounts of HBs- 
Complexine and anti-KBs positive serum. Cytotoxici- 
ty is specific as IL-2 receptor negative cell lines (such 
as DA-la mouse cells) are not lolled under the same *o 
assay conditions. Furthermore, no significant cyto- 
toxicity is observed when using human serum nega- 
trve for anfi-HBs anaxxfies. 

In accordance with the subject invention, agents 
are provided which can specifjeafly bind tu a target *s 
ceO. human, bacteria, virus infected or parasitic, via a 
specific binding ligand. Thus, agents can be selected 
which show a low affinity for cefls which do not pair 
with the receptor complementary binding member. 
WhHe using specific agents which interact with an en- so 
dogenous effector molecule, one can achieve cyto- 
toxicay toward the target cell following binding of the 
conjugate to the target cell. By employing agents for 
the ligand moiety, which do not induce a significant 
immune response, such as molecules which are sub- ss 
stantiaDy endogenous or have tow cmmunogenidty. 
one can avoid an immune response and thus avoid 
having agents of the immune response destroy or in- 



activate the therapeutic conjugate. In contrast, by tax- : 
ing advantage of the preexisting immune response " 
against the selective moiety and because the Ggand ! 
moiety remains. functional, one can use the subject T l 
agente on e a £j^fos^^;C ; - 
; 1 : y All wttjf^ttM'^&rjk^ applicaU'ore ( :iTOnr". t ; 
tioried In triis specification 'are herein 1 incorporated' by*-'--, 
reference to the same extent as if each indtvidua: pub- 
lication or patent application was specifically and in- 
dividually indicated to be incorporated by reference. 

The invention now being fully described, it wB be 
apparent to one of ordinary skin in the art that many 
changes and modifications can be made thereto with- 
out departing from the spirit or scope of the appended 
claims. 



Claims 

1. A(Mnjugateforinactivatir.gatai^etceDinainam- 
malian host which has an endogenous cytotoxic 
effector system at least one effector agent said 
conjugate comprising a moiety specific for a sur- 
face membrane receptor joined to a selective 
moiety capable of binding to said effector system 
to form a cell Inactivating complex, with the pro- 
viso that when said selective moiety binds to a T- 
cell. it binds to the T^cel receptor complex where- 
in said effector system comprises (1) antibodies 
specific for said selective tent and an antaxxfy 
dependent cytotoxic system comprising at least 
one effector agent or (2) a T-cefl, whereby when 
said conjugate b bound to said target eel and 
said effector agent, said target ceil is inactivated. 

2. A conjugate according to claim i, wherein said 
selective moiety is a blood group antigen orasu- 
perartugert 

3, A conjugate according to claim 1, wherein said 
selective moiety binds to a cytotoxic T-cel 

< A conjugate according to claim 1, wherein said 
moiety for said surface membrane protein baCg- 
and for a cytokine surface membrane protein re- 
ceptor of said target cetL 

5. A conjugate according to claim 4, wherein said 
ligand is IL-2. 

6. A conjugate for Inacthrating a target eel) fa ^ 
maiian host which has an endogenous cellular ef- 
fector system, comprising at least one effector 
agent said conjugate comprising a ligand capable 
of binding to a surface membrane protein recep- 
tor joined to a selective moiety capable of binding 
to said effector agent to form a cell inactivating 
complex, wherein said selective moiety is a Uood 
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9«»up antigen or at least a portion of a protein vac- ■ .. . 

dne " *""' T... ■;. " " • r^-V.::' 

end wherein said effector agent comprises - : ' ' - 
■ ■■ an immunoglobulin, whereby when said conju- - \ .■ 

; * gate is bound to said target cell and said effector s' ^>"'-' 
*i A. -.'«9 e, *\* a M target oefl b inactivated. '. " ' r ; %. ? ^^>;f^^j^..: : i,.v. r . ui- > . vV.^'r^ -«?•--• 

7. A conjugate according to daim 6. wherein said 
Ikjand is a cytokine or an antibody for a cytokine 
receptor. . 10 

8. A conjugate according to datnv7, wherein said 
ligand ts IL-2. -tv ,v ' K " 

9. A pharmaceutical comprising a conjugate accord- \s 
ing to any one of datms 1 to 8. 

10. A method of using a conjugate according to any 
one of daims 1 to 8 to prepare a medicament for 
inactivating a target ceD in a mammalian host to 

11. A composition comprising a Cgand capable of 
binding to a surface membrane protein covalenfly 
joined to a Wood group antigen orsuperantigen or 

at least a portion of a vaccine immunogen. « 

12. A composition according to darn 9, wherein said 
ligand is IL-2 joined to a blood group antigen. , 

13. A nudeotide sequence which encodes a conju- 30 
gate according to anyone of daims 1 to 8 where 
such conjugate is a protein. 



35 



40 



